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DRA1NABIUTY OF PULP 
BY THE SCHOPPER-RiEGLER METHOD 



Definition 

The Schopper-Rie^ler (SR) number of a pulp is a 
measure of the drainability of a suspension of pulp 
in water, determined and expressed as specified in 
this method- 



bubbles in the suspension. IMlute the pulp suspen- 
sion to 2.00 g =t: 0.02 g of oven- dry pulp per litre 
and adjust its temperature to 20,0° C ^ 0.5° C. 
Throughout the test use distilled, detonized or other- 
wise purified water that givea results equivalent to 
those obtained with distilled water (Note 2). 



r- 



Scope 

This method is applicable to any kind of pulp with 
the limitations indicated in Note 1. 



Principle 

A known volume of pulp in aqueous suspension is 
drained through the fibre mat, formed on a wire 
screen during the test, into a funnel provided with 
a bottom and a side orifice (Figure 1). The filtrate 
collected from the side orifice is measured in a spe- 
cial cylinder, graduated in SR units. A discharge of 
1000 ml corresponds to zero SR units, and zero dis- 
charge to 100 SR units. One SR Unit thus corre- 
sponds to 10 ml. 



Apparatus 

1. Schopper-Ri eerier apparatus of the design and 
in the condition specified in A-ppendices A and 
B, respectively- 

2. Measuring cylinder graduated in SR units (Ap- 
pendix A), 



Preparation of sample 

Disintegrate a sample of mechanical pulp as de- 
scribed in SCaN-M 2 and of chemical pulp as de- 
scribed in SCAN-C 18 and dilute the suspension so 
cbtaincd to approximately per litre. Determine 

the stock concentration by the procedure in SCaN- 
M 1 or SCaN-C 17. Avoid the formation of air 



Procedure 

Clean the funnel and drauiage chamber of the appa- 
ratus thoroughly, rinse finally with water and place 
the drainage chamber in the seat of the funnel. 
Adjust the temperature of the apparatus by rinsing 
it with water at 20-0° C in 0.5* C. Place the sealing 
cone in the closed position and place the SR- 
measuring cylinder beneath the side orifice. While 
stirring transfer 1000 nl ± 5 ml of homogeneous 
pulp suspension to a measuring: cylinder. Agitate 
the pulp suspension in the cylinder and pour it ra- 
pidly but smoothly into the drainage chamber. Di- 
rect the stream against the shaft and the wtng» of 
the sealing cone to avoid a vortex. Raise the seal- 
ing cone 5 s after all the pulp suspension has been 
added. Read the SR number to the nearest unit 
when no moie water drips from the side orifice. 

Make two determinations on each sample. The 
results should not differ by more than 4 %. It they 
do, make another pair of determinations. The num- 
ber of determinations to be performed may also he 
calculated as described in SCaN-G 2, Section: 
"Number of observations." 



Reporr 

For each sample report the mean SR number to the 
nearest uair. If the sample was received in slush 
form, state the concentration and the origin of the 
water used to form the slurry. 

If water other than that specified above is used 
for the test, this fact must be stated with the test 
results (Note 2). 



L 
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Additional inFormalion 

This method is based on the Geman Standard 
thod "Merkblatt V/7/61 M , 
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numbers win result although the pulp will drain 
slowly on the paper machine. 

The most reliable results are obtained within the 
3R number range 10 — 90. 



Npre 1 

The Schopper-Biegler test gives acceptable results 
only if a sufficiently dense mat of fibres is formed 
on the wire screen. For this reason the test is not 
recommended for very short-fibred pulps such as 
those from well beaten hardwood, as most of the 
fibres may pass through the wire screen and low SR 



More 2 

As even small amounts of electrolytes affect the 
drainage rate considerably, the standard method 
prescribes water as specified above. If other water 
is used, tbe results cannot be considered aa comply- 
ing with the standard procedure and the cyue of the 
water shoujd be stated with the test results. 



APPENDIX A - DESIGN OF THE 

XUe SR apparatus (Figure 1) consists of a drainage 
chamber furnished with a wire screen, a sealing 
cone and a funnel mounted on a suitable support. 
All parts arz made of non- corroding material. 
The dr&ma^e ehambor is a cylinder with an insi4e 
diameter of 137 mm and, at the lower end. a *5 Q 
tapering section followed by a cylindrical part with 
a diameter of 112-9 mm ^ 0.1 mm (cross sectional 
area 100 cm 2 ) - The tapering section forms a seating 
for the sealing cone. The wire screen is made of 
phosphor bronze and fita tightly into the cylinder 
23 mm below the taper. It is plane and is mounted 
perpendicularly to the cylinder axis, 0.£0 mm thick, 
and has 24 weft and 32 warp meshes per centi- 
metre. The weft strandd are 0.17 mm and warp 
ptrands 0.16 mm thick- 

The sealing cone (Figure. 2) has an outside dia- 
meter of 120 mm and its tapered surface ia 55" to 
the vertical. The sealing- cone is fitted to a vertical 
shaft with an outside diameter of 20 mm. Axially 
through the sealing cone and the shaft runs a vent 
with a diameter of 10 mm. which permits the pass- 
age of air when the sealing cone is raised. The shaft 
is" provided with two wings diametrically and verti- 
cally placed to prevent vortices in the pulp suspen- 
sion. The seal consists of a rubber ring of 30° Shore 
hardness. The sealing cope shall be raised at a con- 
stant rate of 10 c-m/s =c 1 cm/a. 

The funnel has an upper conical section, which 
provides a seating for the drainage chamber and 
enables the sealing cone to be centered accurately 
in the chamber. This conical section is followed by 
a cylindrical section with a cross sectional area of 
100 cm- and a height of 35 mm. Near the top of 
this section there is a vent for equalizing the air 



iCHOPPER-RIEGLER APPARATUS 

pressure. The cylindrical section has three grooves, 
which fix the location of the spreader cone. The 
lower part of the funnel is conical with a cone angle 
of 30.0° and terminates in a separate bottom orifice 

made of monel roe ml ajjd with the dimensions: given 

m Figure 3. The diameter of the cylindrical section 
of the bottom orifice is chosen so that 1000 ml of 
water at 20-0" C =t 0.5" C poured into the funnel 
drains out in 149 s ^ I s. This necessitates a dia- 
meter of about 2.32 mm (Appendix B). 

The side orifice has an inside diameter of 16.0 
mm = 0.1 mm and an outside diameter of 19-0 mm 
=n 0.1 mm. It penetrates the funnel at 49,0° to the 
vertical. The upper end of the side orifice is cut at 
12.0° to the central axis of the funnel and the over- 
flow edge is as near as possible to the centre of the 
tunnel. In this position the volume between the 
lower edge of the bottom orifice and the overflow 
edge of the side orifice is 7-5 ml — 8-0 ml. The level 
of the overflow edge is adjustable. A detachable 
spreadar cone is placed in the funnel to prevent 
splash from entering the side orifice (Figure 4). 
One of tbe supporting legs of the spreader cone is 
placed diametrically to the side orifice. 



Measuring cylinder 

The measuring cylinder is graduated to give a di- 
rect reading of the Scnopper-Riegler number, so 
that a volume of 1000 ml corresponds to zero SR 
units and a volume of zero ml to 100 SR units. The 
distance between two graduations should be at least 
1.5 mm and corresponds to a volume of 10 ml or 
one SR Unit. 



APPENDIX B - CHECKING OF THE SCHOPPER-RIEGLER APPARATUS 



The SR apparatus should be checked regularly as 
follows: 

1. Check that the apparatus is properly levelled 
so that the wire screen is horizontal. 

2, Check with a feeler gauge that the gasket on 
the wire screen fits tightly against the screen 
so that the effective drainage area ia 100 cm". 



3. Check that the sealing ring is in good condition. 
Check also by pouring water into the drainage 
chamber that th© sealing cone fits tightly. 

4. Check that the apparatus is clean and free from 
pitch deposits. If necessary, clean with soap and 
rinse thoroughly with water. Special attention 
should be paid to the wire screen. To check that 
the wire screen is dean, measure the S chopper- 
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Riegler number for pure water- A value of more 
than 4 shows that the wire screen nee^a clean- 
ing. If necessary, clean the screen with acetone 
and a soft brush and rinse is generously with 
water. Replace a wire screen that is nor in good 
condition. 

5. Check xhe position of the side orifice in the fol- 
lowing way: Close the bottom orifice with a 
finger. Four 100 ml of water at 20" C into the 
funnel. Wait until the excess has escaped through 
the side orifice- Open the bottom orifice and col- 
lect the water leaving xhe funnel. The volume of 
xhe water shall he 7-5 ml — S.O mL If this is not the 
case, adjust the side orifice. Check that the side 
orifice is in the right position (Appendix A) so 
xhat the pressure head is correct. 

6. Check the dimension of the fcotxom orifice. Re- 
move the spreader cone. Close the side orifice 
with a stopper and fill it by pouring about half 
a litre of water at 20° C into the funnel while 
clooiti£ the bottom orifice with a fixig&c. After 
a moment let out the excess veter through the 



bottom orifice. After closing the bottom orifice 
again refill the funnel with 1000 ml of water at 
20.0° C =t 0,5° C and note the time required for 
the water to drain through the bottom orifice. 
The time should be 149 ails. 
If The time is too long the orifice may be widened 
by honing it with a suitable tool. If the time is 
too short, the bottom orifice should be replaced. 
Bottom orifices calibrated by a laboratory au- 
thorized by The Scandinavian Pulp, Paper and 
Board Testing Committee arc available from 
manufacturers of the Schopper-Kiegler appa- 
ratus. 

7, Check that the sealing cone moves with a con- 
stant rate of 10 cm/s l cm/s, 
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DRAINABILITY OF PULP 
BY THE CANADIAN FREENES5 METHOD 



Definition 

The Canadian Freeuess (GF\) number of a pulp is 
a measure of the drainability of a suspension of 
pulp in water, determined and! expressed as specified 
in this method- 



Scope 

This method applies to any kind of pulp with the 
limitations indicated in Note 



Principle 

A known volume of pulp in aqueous suspension is 
drained through the fibre mat, formed on a screen 
plate during the test, into a funnel provided with 
a bottom and a side orifice (Figure. 1), The filtrate 
collected from the side orifice is measured in a 
cylinder, graduated in millihtres. The volume of the 
filtrate, in znillilitras, is the Canadian Freeness 
number of the pulp. 



Apparatus 

Canadian Freeness tester of the design and in the 
condition specified in Appendices A and B. 

Prepararion of sample 

Disintegrate a sample of mechanical pulp as described 
in SCAK-M 2 and of chemical pulp as described 
in $CaN-C 18 and dilute the suspension so obtained 
to approximately 3.2 g per litre. Determine the 



stock concentration by the procedure in SCaN-M 1 
or SCAN-C X7. Avoid the formation of air bubbles 
in the suspension. Dilute the pulp suspension to 
3.00 g :±= 0.02 g of oven-dry pulp per litre and adjust 
its temperature to 20.0 W C =fc 0.5 °C. Throughout the 
test use distilled, deionised or otherwise purified 
water that gives results equivalent to those ob- 
tained with distilled water (2Vote 2>. 



Procedure 

Clean the funnel and drainage chamber of the appa- 
ratus thoroughly, rinse finally with water and place 
the drainage chamber in the upper bracket. Adjust 
the temperature of the apparatus by rinsing it with 
water at 20.0° C rt 0.5 "C- Check that the spreader 
cone is placed in the grooves in the funnel- Close the 
bottom lid of the drainagre chamber and open the 
top Ud and the air-cock. Place a graduated measur- 
ing cylinder beneath the side orifice. While stirring, 
transfer 1000 ml ^ 5 ml of homogenous pulp sus- 
pension to a measuring cylinder. Agitate the pulp 
suspension in the cylinder and pour it rapidly but 
smoothly into the drainage chamber. Close the top 
Ud and the air-cock. Open the bottom lid. Open the 
aur-cock 5 s after all the pulp suspension has been 
added. When no more water drips from the side 
orifice read the volume with the accuracy pre- 
scribed in "Report". 

Make two determinations on each sample. The re- 
sults should not differ by more than 4 %. If they 
do, make another pair of determinations. The num- 
ber of determinations to be performed may also be 
calculated as described in SCaN~G 2, Section: 
^Number of observations -. 




Figure a. 
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Report 

For each sample report the mean CS number. Kead 
to The nearest 1 ml for values less than 100 ml, to the 
nearest 2 ml for values between 100 and 250 ml 
and xo the nearest 5 ml for values over 250 ml. If 
the sample was received in slush form, state the 
concentration and the origin of the water used to 
form the slurry. 

If water other than that specified above is used for 
the test, this fact must be stated with the teat results 
(Note 2). 

Addirional information 

This method is based on the Canadian Standard 
method CPPa Cl : 62 and should give equivalent 
results. 



More 1 

The Canadian Freeness test givee acceptable result^ 

only ir a sumctently dense mat of fibres is formed on 
the screen plate. ITor this reason the teat ia not recom- 
mended for very short-fibred pulps such ad those from 
weU beaten hardwooo, as most of the librae may pass 
through the screen place, and high OF numbers will 
rcauir although the pulp wm drain slowly on the paper 
machine. 

The moat reliable results are obtained within the CF 
number tango 30 — 850. 



Nore 2 

ab even email amounts of electrolyte* affect the drain- 
age rate considerably, the standard method prescribes 
water aa specula above. Ir other water 13 used, the 
results can not be considered as complying: with the 
standard procedure and the type of waw should be 
stated with the teat results. 



APPENDIX A - DESIGN OF THE PRAlNABlUTY TESTER 



The tester (Figure 1) consists of a drainage cham- 
ber provided with a screen plate, and a funnel, both 
mounted on a suitable support- All parts are made 
of non^eorxodixigr material. 

The drainage chamber is a cylinder, open at th* top 
and fitted with a perforated screen plate at the 
bottonv It shall be closed by means of lids at top 
and bottom. The bottom lid is covered with a rubber 
gasket for sealing against the screen plate and a 
flange around the lower edge of the cylinder. The 
top lid has a 30ft rubber gasket so that the chamber 
can be closed air-tight and in the centre of the lid 
is inserted an air-cock to admit sir to the cylinder 
at the start of the test. The cylinder has an inside 
diameter of 102.0 mm 2= 0.1 mm and a height of 
127 0 nun m o.l mm from the upper surface of the 
screen plate to the upper edge of the cylinder- These 
dimensions give the cylinder a volume of slightly 
over 1000 ml above the screen plate. The air-cock 
bore is 4.S mm 0.1 mm. The screen plate has a 
thickness of 0.5 mm and perforations of 0.5 mm 
diameter. The perforations are evenly distributed 
over the surface and the number of holes are 97 
per cm 2 . The screen plate shall be placed with the 
burrs downwards. It is calibrated against a SCAN- 
test master screen plate as described in Appendix B, 

The funnel has an upper inside diameter of 204 mm 
and a total length of 277 mm. The funnel, whose 



lower eone angle is 30°, has tbree grooves for fixed 
location of the spreader cone. All other dimensions 
are specified in Figure 1. 

The side orifice bus an inside diameter of 13. 0 mm 
=k 0.1 mm and an outside diameter of 15.9 mm 
^0.1 mm, Fiffure 2. It penetrates the funnel at an 
angle of 45° to the vertical. The upper end of the 
side orifice tube is cut at an angle of 22. 5 Q to the 
centre line of the funnel and the upper edge is so 
near as possible to the centre line of the funnel- In 
this position the volume between the lower edge of 
the bottom orifice and the overflow edge of the side 
orifice is 24.2 ml ±0.2 ml. The level of the overflow 
edge is adjustable. 

The bottom orifice (Figure 3) has a length of 
19.6 mm and such a diameter that 530 ml/min 
=tr 5 mi/ram of water at 20.0 °C a= 0,5 *C leaves the 
funnel when enough water enters it to maintain a 
moderate overflow of the excess through the side 
orifice- This corresponds to a diameter of approxi- 
mately 3-10 mm- The orifice cones out at the bottom 
to minimize the effect of damages. Bottom orifice 
and funnel are concentric and the two pieces fit 
accurately with flush inside surfaces. A detachable 
spreader cone is placed in the funnel to prevent 
splash from entering the side orifice (Figure 4). 
One of the three supports is placed diametrically to 
the side ortfiee. 



APPENDIX 6 - CHECKING Of THE DRaINApWTY TESTER 



The tester should be checked regularly as follows: 

1- Check that the apparatus is properly levelled so 
that the screen plate is horizontal. 

2. Check that the apparatus is clean and free from 
pitch accumulations. If necessary, clean with 
soap and rinse with water. 

3. Check that the rubber gasket in the lower lid of 
the drainage chamber is in perfect condition so 



that no leakage occurs when water is poured into 
the chamber- 

4, Check that the rubber gasket of the upper lid 
of the drainage chamber is flawless, well cleaned 
and elastic so that not more than 0.5 ml of water 
flows through the screen plate when the lower 
lid is opened, the upper lid and air-cock being 
closed. 



